Water quality control is a major issue for Egypt where the severity of present water quality problems varies among different water bodies.
INTRODUCTION
Egypt needs to increase and sustain productivity of irrigated agriculture land in Egypt, the present per capita share of water is approximately 603 m 3 /yr today, while the per capita share of cultivated land is as low as 0.08 acre (DRI, 1995) . Based on the measures towards water resources management, Egypt is also facing serious challenges such as deterioration of water quality and the growing demand-supply gap (DRI, 1997 a:b) . Increased industrial growth, together with intensified agriculture, has put a direct impact on the quality. Thus, availability of water became constrained by its degraded quality, which limited its use for specific purposes. Industrial activities, as well as urban centers, negatively affect the water quality of neighboring water bodies as wastewater is dumped into them without proper treatment.
As a non-conventional water resource, agricultural drain water reuse has become an important source of irrigation water in Egypt. It is well developed and prepared as a national policy (NWRP, 2005) . Gharbia main drain system is one of the largest drain systems in the Nile Delta and valley. It is located in the central part of Middle Nile Delta. The area served by the drain is about 460,000 acres. Around one billion cubic meter per year is reused from the drain in irrigation purposes (DRI, 2000) . It is a considerable amount of water compared to total reuse in Egypt. This is in addition to the large quantity of unofficial drain use which puts the Gharbia drain in the highest priority list for protection from pollution.
The assessment and management of the drain water quantity and quality can be enhanced substantially by the use of water quality simulation model The objective of this study is to develop an assessment practice for water quality of the Gharbia main drain system. The assessment and management of water quantity and quality were carried out through water quality simulation model (HEC-RAS) to investigate environmental interventions based on the principle of treatment. The use of the mathematical model will support drain water management and maximize the reuse of drain water of acceptable quality. More specific objectives are as follows:
 Enhancing research capacity to respond to the decision makers for management support of drain water quality issues in Gharbia drain catchment.
 Using water quality model (HEC-RAS) to investigate water quantity/quality objectives and ensure efficient drain water reuse in the catchment.
MATERIALS AND METHODS
The methodology for this study is based on: (a) Assessment of water quality of Gharbia drain system including estimation of pollution loads, and (b) Developing different scenarios of interventions using water quality modeling.
The methodology initiated with conducting field visits across the drain and monitored sources of pollution these locations are chosen according to the noticeable changes expected in water quality as shown in figures (1 and 2) due to contributions from pumping stations into the drain. Vol. 43, No. 1, Sept. 2018 76 After delivering the water samples to laboratory, it was analyzed for the physical and chemicals properties of the selective water quality parameters according to the standard methods mentioned in (Standard Methods for   Examination of Water & Wastewater, 20 th ed., 1999). The water quality variables are as follows:
 Biological Oxygen Demand (BOD).
 Dissolved Oxygen (DO).
 (Organic Nitrogen -Ammonia -Nitrate -Nitrite -Organic PhosphorusOrtho Phosphate).
Eight major sites in El-Gharbia drain system were selected as described in Garida-Bella) with a design capacity of 520,000 m 3 /day while the total sewage drain resulting from such area was 111,637 m 3 /day with a deficit of up to 59,537 m 3 /day or 114%.
Estimation of the pollution loads to be used in the implementation of simulation that will be conducted by using the mathematical models:
The pollution Assumptions: It involves making as many simplifying assumptions as reasonable. The assumptions that are made should be carefully considered and listed. They impose limitations on the model that should always be kept in mind when evaluating its predicted results (Luyben, 1996) .
Calibration:
The HEC-RAS model was calibrated by adjusting the Manning's roughness coefficient to better match.
Verification:
The verification can be obtained by designing experiments to test the validity of a dynamic model can sometimes be a real challenge and should be carefully thought out.
Scenarios:
Proposing different scenarios by decreasing the concentration by 25% and 50%. For selective point sources from its original value to improve water quality of the drain then testing these scenarios impact on the drain 
The Fifth scenario:
The Fifth scenario is the improvement of the treatment of the wastewater stations that are in the reach of stations (6, 3, 4), which assumed to improve the water quality at these point sources by 50%.
The Sixth scenario:
The Sixth scenario is the improvement of the treatment of the wastewater plants that are in the catchment of Samatay, pump Stations (5, 6, 3 and 4), the assumed improvement of the water quality at these point sources is by 50%.
RESULTS
Pollutant load has been calculated, the point sources have been classified according to its negative impact on the water quality of Gharbia drain as shown as Figure (6, 7 and 8) . Where, the mean squared error represents the closeness of a regression line to a set of points by taking the distances from the points to the regression line (i.e. these distances are the "errors") and squaring them. The squaring is necessary to remove any negative signs. In order to use the water quality model for the scenario input prediction, The discharge increased at km 33.1 to 29.8 m 3 /s due to the drain of Pump stations (6) to the drain. And the discharge decreased at km 32.6 to 25.9 m 3 /s due to El-Hamol uptake from the drain, the discharge increased at the end of the drain at km 12 and reached to 543.52 due to the drain of Pump stations (3, 4).
Model Scenarios and Interventions:
The six water quality scenarios are presented in figures (21, 22, 23, 24, 25, 26, 27 and 28) . 
RECOMMENDATIONS
It is recommended to apply similar study that can be conducted by using two or three-dimensional models in order to facilitate reliable comparison with the current study. Also providing researchers with more accurate data in terms of bathymetric and water quality data will result in better simulation with more understanding the water pollution factors. In this study, the impact of one water quality parameter each time was investigated; therefore, combination of different water quality parameters can be used in the assessment of factors affecting the water quality simulation. 
